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a one 3 orien 
in this Univerſity, who have profited _ 
> . by your learned writings; and who 
greatly admire the depth of thought, the 
force of reaſon, and the perſpicuity of ex- 
preſſion that generally appears in them; 1 
cannot but be extremely ſurprized and con- 
cerned, that a Gentleman of your: abilities 
ſhould have taken ſo much pains: not only 
to depreciate one of the nobleſt of all the 
ſciences; but to diſparage, to traduee, and 
even to defame a ſet of learned men whoſe 


labours ſo greatly conduce to the h6nout of 
this iſland, and to the general good of man- 
B kind. 


(6) 
kind. You will eaſily ſee that I ſpeak of 
Mathematicks, and the Britiſp Mathemati- 
cians, and of the manner in which you have 
been pleaſed to treat them in your late p 
phlet, intitled, The Analyt. That Maul 
it is true, is ſeemingly directed to one per- 
ſon only; but you are not got through your 
firſt ſection, before you ſpeak of tb many more 
of the like chara#ter with him; and in che con- 
rents to that very ſection, as well : as inf all 
the reſt of your diſcourſe, you talk of Ma- 
thematicians in ſo general a manner, that I 
am afraid your readers will think very few, 
if any, of thoſe Gentlemen are to be ex- 
cepted; out of that number, "ainſi which 
png ſo heavy a charge. 4 
This charge, Sir, conſiſts of three prin- 
. points. 
e infidelity with end to TR Chri- 
tian Religion. ain 
2. Of endeavouring to make Hike Infi- 
2 i and ſucceeding in thoſe endeavours 
by means of the deference which is paid 
t their judgment, 'as being preſumed to 
rl ** re men the greateſt maſters | Lent 
210 [831 10 3JÞ: 4 510 0 
30 — 5 error — 1 ne in their 
on ſcience. _- a 


(3) 
This, Sir, is che charge you have" been 
pleaſed to bring againſt our Mathematici- 


ans, and I intend perticvlariy to examine 
with what reaſon and truth you have done 


ſo. But before I do this, I muſt beg leave 


to make à few obſeryations upon the intent 
and deſign of your treatiſe, the advantage 
to be expected from it, the prudence, and 


juſtice and honour of this defign ; and after 


that to inquire whether the motive to your 
writing it were Nr warnen nen _ 
av W. 

If your deſign were to be guete at Fioin 
your Title-page, wherein you profeſs to ex- 
amine, whether the object, principles and infe= 
Fences if the modern Analyſis are more diftinftly 
conceived,” or more evidently deduced, than re- 
ligious myſteries and points of faith, one would 
be apt to conclude your intent was to ſhew, 
that the myſteries of Religion might be as 


clearly conceived, as the object and princi- 


ples of the modern Analyſis; and that the 


ſeveral points of our Faith might be as evi- 


dently deduced, as the inferences of that 
Analyſis are from its principles; or, in other 
words, that you were about to give us a 
Mathematical demonſtration, or one of equal 


clearneſs and certainty, of the truth of rhe 
| B 2 Chriſtian 
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Chrittion Religien- - This, I ſay, fram the 
words of your Title-page one would natu- 


rally. take to be your deſign: but it is ſo far 


from being ſo, that threughout your whole 
diſcqurie, though addreſſed to an Tnfide! Ma- 


_ thematucien, I do not find the leaſt attempt 
towards a the evidence of our 


1 3 therefore no other way of recony 


; cling. your Title-page wich the ſubſtance of 
your diſeeurſe, than by ſuppoſing you pre- 


tend to prove, that the object, principles, 
and inferences of the modern Analyſis are 
not mare diſtinctly conceived, nor more evi- 


| gently deduced, than religious Myſteries and 


point: of Faith, i. e. chat there is no more 
evidence and certainty in the modern Ana- 
lyſis, than in the Chriſtian Religion. Bur 
how. far you do honour to Chriſtianity, by 


entering into a compariſon between the evi -· 
dence and certainty of the Religion taught 


us by our Saviour and his Apoſtles, and che 


evidence and certainty of the doctrine of 


Fluxions delivered by Sir Jaac Newton and 
his followers, a doctrine in your opinion, full 
of error, faiſe reaſoning , manifeſt ſophiſms, 
Follacious and inconfitent ways of arguing, 
_ 4s would not be allowed of in rr 
ll 


appears a very ſtrange one to us of the Uni- 


— 1b 
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69 * 
I ſhall leave to Jae hrothren dg Du 
to conſ ider. 

Nat to * 1 this, 
I ſhall.now diſmiſs your Tite-page, asd ſhall | 
came to your declared and avowed design, 
which, it muſt he @wned, you have ſteadily 
purſued through your whole diſcourſe; to 
lefſen the reputation and authority of Sir 
Jaac Newton and his followers, by ſhewing 
that they are not ſuch great maſters of rear 


few, as they are generally preſumed: to bes 


and to depreciate the ſcience they 


profeſs, by 


_ demonſtrating to the world that it is not 


of that clearnefs. and certainty, as is em 
monly imagined. 
You muſt. excuſe - us, Six, if dle deten 


verſity, who plainly ſee of haw. great uſe 
Mathematical Learning is to mankind, not 
only to thoſe who make it a part of their 
ſtudies, but to all the reſt of the world, who 
without knowing any thing of Mathemar 
ticks, do yet daily and hourly-reap the bo- 
nefit of the inventions of Mathematical 
men in all parts of life, eſpecially in Mer 
chanical arts, in Architecture, Civil, Naval, 
and Military; and in Navigation, upon which 
the proſperity and ſecurity of this Nation fo 

4 much 
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much depends. Though we ſee and know; 


that the ſtudy of Mathematicks flouriſhes 


among us, as much as in any part of the 
world ; and that our youth have as good 


aſſiſtance and opportunities for cultivating 


that ſcience, as are any where to be met 


with; yet we ate far from thinking that too 


many of our ſtudents engage in this purſuit, 
or ſpend too much of their time in it. Be- 
lieve me, Sir, the generality of youth have 
more need of the ſpur than the bridle, 


when they are to enter upon a ſtudy, that 


requires ſo laborious an attention, and ſo 


conſtant an application. Why then, would 


we ask, is the ſtudy of Mathematicks to be 
diſcouraged and undervalued? What could 
de che reaſon or motive for your engaging 


in ſuch 2 deſign! 5 
I - perceive your anſwer is ready. 100 Ma- 


Te thematicians are Infidels, and make uſe of 


their reputation and authority, as being 


2 eſteemed the greateſt ' Maſters of reaſon, to 
pervert other perſons to infidelity, Really, 


Sir, this aſſertion of yours is new to us, and 
extremely ſurprizes us. We ſee nothing of 
it here, and cannot eaſily believe it is ſo any 


hers _ 


But 


(r) 

But admitting it for the preſent to ba 
true; have you well — whether ic 
be for the advantage of Chriſtianity;/to pubs 
liſh to the world, that a numerous ſet of 
learned men, and of ſuch learned men as 

are & ſuppoſed ib apprehend more diftintty, — | 
ſider 'more. chſely, © infer more juſtly, conclude | 
more accurately than other men; de not Relieve 
the truth of the Chriſtian Religion? This, 
methinks, is an aſſertion fitter for an Alci- 
pbron, or a  Lyficles to make, than for 
Chriſtian Divine. Tell it not in Gatb, pub- 
liſh it not in the fireets of Aitaln. Though 
the evidence and dcertainty of dur holy Res 
ligion is ſo firmly eſtabliſhed, as not to be 
ſhaken by the arguments, much leſs by the 
reputation and authority of any unbelievers 
whatſoever; yet, I am afraid, it would be 
a great ſtumbling block to men of wealk 
heads, if they were made to believe, that 
the juſteſt and cloſeſt reaſonerʒ were gene- 
rally Infidels. Fou know, Sir, it was a 
ſhrevrd objectibn; tho by no means a valid 
or conclufive one, that was made againſt 
our Saviour. Have any of the High Priefts/ 
or of the Phuriſees (the men of greateſt learns 
ings: 1 2 the greateſt e of res 
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fot in tha days) believtd iu him? Aud if 
there! were any room tH-renew this 6bjeGi- 
on in our daym as conſidering the piety and 
tea} of the Chriſtian Prieſts. of all degrees 
and their conftdnt and ſindere attachment to 
the intereſt of the Chriſtian Religion and to 
_ Nothing elſe, ſorely chere is not, it * 
indeed bo a very perplexing, one. 
H we ſhould: now make you tber 
coiciiion.;; and ſuppoſs it not. only. to be 
known, that the body of our Mathematici- 
ans are Infidels and enemies t Chriſtianity, 
what. think you is the method to be taken? 
What other, you will ſay, but to ri 
che — our adverſaries? If We 
cannot tack them in their lives and con- 
verſations,, we muſt at leaſt endeavour to 
ſhew chat. hey are defiiqure. of. learning and 
reaſon- This will leſſen their authority a- 
mong the people, will peveht heir aflead- 
ing unoaty fr fone in matirs of the hight 
chnrermmont, and will take off · p that braſs and 
deference for their judgment, which cauſes 
weak q; minds to ſubmit to-their deciſons, wbere 
they buve- .no- right. to devide. . Why really, 
Sir, this may de very well, if you are ſure 

Al. p. 3. f f. 4 -— t Ibid, 
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of ſucceeding in your attempt. At leaſt ic 


muſt be acknowledged, that you do flare 
ſuper vias antiquas. This is the very me- 
thod which the Odium Theologicum, the in- 
temperate zeal of Divines has always pur- 


ſued, and has practiſed with great ſucceſs 


for many ages. But I muſt beg leave to 
obſerve, that it is a very different courſe 
from what was taken by Jeſus Chrift and 
his Apoſtles. on the like occaſion. I thank 


thee, O Father, Lord of heaven and earth, 


ſays our Saviour, that thou haſt hid theſe 
things from the wiſe and prudent, and haſt 
revealed them unto babes. And after his ex- 
ample, the great Apoſtle of the Gentiles, 
though he was fully ſenſible of the oppoſi- 
tion he met with in preaching the Goſpel, 
from the Greek Philoſophers ; yer did not 


think it neceſſary to enter the liſts with the 


Diſciples of Plato and the Stoicks, and to 
ſhew that they did not underſtand Geome- 
try or Philoſophy ; in order to leſſen their 


reputation, and thereby to take off from-the 


weight of their oppoſition to Chriſtianity, 
He contents himſelf with obſerving, that 
not many wiſe, not many learned are called; 


though the Greeks ſeek after wiſdom, though 


Chrift crucifi ea is unto the Greeks fooliſongſi, 


C yet 


614) 5 
yet the wiſcom of this world is fooliſhneſs with 
God. Many more paſſages may be found in 
his Epiſtles to the fame purpoſe. 

You ſee, Sir, that neither our Saviour, 
not his Apoſtles, who were guided by 
his Holy Spirit, denied either wiſdom, 
or prudence, or learning to ſuch unbeliev- 
ers as were really poſſeſſed of thoſe quali- 
ties: they well knew there was nothing to 
fear, that there was no inchantment againſt 
Jacob, nor divination againſt Iſrael, and that 
no human abilities or accompliſhments 
whatſoever could be able to withſtand the 
Divine authority, and the irreſiſtible evi- 
dence of the Religion they taught and de- 
fended. 

It will be faid perhaps, this is too great 
a pattern for you to follow ; though there 
was no fear that the abilities, the reputa- 
tion and authority of any adverſaries what- 
ſoever could withſtand our Saviour or his 
Apoſtles ; yet what was no match for them, 
may poſſibly be too hard for you, unleſs 
you take proper means to prevent it. How, 
Sir! Has not our Saviour promiſed fo be with 
you unto the end of the world? Has he not 
aſſured us, that even the gates of bell ſhall 
aut * gainſt bis Church? After this de- 

clharation, 


-- 


* 
claration, is chere any thing to fear? Can 


any means be neceſſary, but ſuch as he has 
recommended by his practice and example? 


Can calumny, and detraction, and artifice 
to leſſen the reputation of your adverſaries, 
be means fit to be uſed by the followers of 


St. Paul and of Jeſus Chriſt? If any human 


means are requiſite, ſurely they ſhould be 


ſuch as are innocent and juſt, rather than 
this criminal method of leſſening or detract- 


ing from your opponents. 
What are theſe? you will fay. Why 
olainly, Sir, to fight your enemies with 


their own weapons, to endeavour ; to excel 
in thoſe arts with which they oppoſe you. 
St. Paul made himſelf all things to all men, 


if thereby he might gain ſome. If Mathema- 


ticians are ſuch dangerous adverſaries to 
Chriſtianity, let the Church of England take 
care of the education of her Clergy, let her 


write over her pulpits, as Plato is ſaid to 
have done over the entrance of his ſchool, 


S eig ayeironios civitc, Let no man enter 
into orders, unleſs he be an able Mathema- 


tician. When this is done, Sir, let us ſee 
what Mathematical Infidel will dare to beard 
a Chriſtian Prieſt, as great a maſter rea- 


en as himſelf, and armed beſides with his 


C 2 Theo- 


(6) | 
| Theological accompliſhments, and the autho- 
rity of his ſacred F unction, but above all with 
that ineffable and incom prehenſible Gift, 
| which every one of you receive at your 
ordination. 
Surely no man will think chis too labo- 
tious a task for the zeal and piety of the 
Chriſtian Clergy to undertake, if the falva- 
tion of fouls depends upon it. Do not we 
ſee how wholly they devote themſelves to 
this only end and purpoſe; how, neglecting 
and deſpiſing all the gratifications of ſenſe, 
all the allurements of worldly intereſt, of 
honour, riches and power, they allot every 
portion of their time that can poſſibly be 
ſpared from the neceſſary exerciſes of their 
function, to the better enabling themſelves 
to take care of the fouls committed to their 
charge? Do not they for this purpoſe, with 
incredible pains and indefatigable induſtry, 
ranſack and make themſelves maſters of all 
the treaſures of antiquity ſacred and pro- 
fane ? Hence thoſe nervous and cogent ar- 
guments, that invincible power of reaſon, 
that reſiſtleſs force of eloquence which 
thunders from every pulpit, to withſtand 
the gainfayer, to reclaim the deluded, to 
confirm the wavering, to ſilence, confound 
and 


(19) 
and aſtoniſh the obſtinate, Bebrrigte Here: © 
tick and Infidel. And ſhall we, can we 
ſuppoſe, that a ſmall part of their time and 
pains will not be allowed for arming them- 
ſelves with proper weapons to encounter our 
Mathematical unbelievers ? You, Sir, have 
already ſhewn them how eaſily this is to be 
done; ſince notwithſtanding your many and 
great avocations, both at home and in very 
diſtant regions, you have not only made 
your ſelf maſter of the moſt profound, the 
moſt obſcure and moſt difficult parts of that 
ſtudy; but by looking cloſer and more atten- 
tively into them than any body has ever done 
before you, have diſcovered their moſt ſecret 
defects, and have unravelled their moſt hid- 
den and intricate fallacies. And I make no 
doubt bur your great example will excite 
ſuch a ſpirit of piety and zeal, and induſtry 
among your brethren, that in time to come 
even Euclid, and Archimedes, and Apollonius, 
if they are judged to ſtand in the way and 
obſtruct the progreſs of Chriſtianity, will be 
ſhewn to abound as much with falſe and fal- 
lacious reaſoning, as Sir Iſaac Newton. 

This, Sir, would be the innocent, the 
juſt and honourable method of encountring' 
the adverſaries of our Religion; rather to 
meet 
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meet them in the field, chan to ſeek to nail 


their cannon, to blow up their ammunition, 
and ſet fire to their magazines: but if you 


chuſe the other, as ſafer, though leſs 
commendable , as cafier to your brethren, 
though more laborious to your ſelf, I am 
content; and provided you go through with 
the undertaking, ſhall be ready to join with 
the Reverend Defenders of our faith, in a 
ſolemn chorus to your eternal honqur and 


| oem. 


nus homo nobis carpends reſtituit rem: 
Non ponebat enim rumores ante ſalutem : 
Ergo magiſq; mag! ifq; viri nunc N claret. 


"Now dee Sir, we come to our main 
and principal point, to examine by what 
means, in order to prevent the danger that 
Chriſtianity is threatened with from our Ma- 


tbematical Infidels, you propoſe to leſſen 


their reputation, and to ſhew that they are 
not ſuch juſt and cloſe reaſoners as is com- 
monly imagined, I ſhall prove, ſay you, 
that the method of Fluxions invented by Sir 
"Tſaac Newton, and implicitly received by all 
our Mathematicians, is built upon falſe and 
precarious principles. 


This 


TY 
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This will do ſomething, I muſt eels 


in as much as it will ſhew, that Mathema- 


ticians are men and liable to error. Bur if 
they are miſtaken in thinking the method of 


Fluxions to be a ſound and juſt one, will it 


follow from this, that in all the other parts 


of their ſcience they do not reaſon juſtly and 


accurately ? You know very well, Sir, that 


| Fluxions are of very late invention, and 


that though they are a noble and uſeful parc 
of Mathematicks, yet the whole of Mathe- 
maticks does not conſiſt in Fluxions. Ma- 
thematicians were always reckoned to be 
great maſters of reaſon, before Fluxions were 


invented. And as the uſe of Fluxions does 


by no means ſuperſede the doctrine of Geo- 
metry delivered by Euclid, Apollonius, and fo 

many others of the great maſters both an- 
tient and modern, not to mention Algebra 
and all the other parts of the Mathematicks, 
againſt which you make no objection; will 
it not follow that Mathematicians are ftill 
to be eſteemed juſt and accurate reaſoners, 
though they have been led into ſome mi- 
ſtakes in the method of Fluxions, by their 
implicit deference to the judgment of the 
Great Author of that invention? 


But 


5 
1 
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Hut farther; if it ſhould appear that there 
* no miſtake, in that method, that the ob- 
ject of it is clearly conceiyed, that its prin- 
Ciples are evident and certain, that the infe- 
rences drawn from them are juſtly deduced, 
that the whole doctrine is eſtabliſhed upon 
= clear, juſt, and ſolid foundation, and that it 
is you. only who have been guilty of a moſt 
inexcuſable overſight, in which the meaneſt 
Mathematician you could have conſulted, 
would have immediately ſer you right: what 
then will become of your noble and well 
concerted project to leſſen the reputation of 
Mathematicians for the ſervice of Chriſtia- 
nity ? 

Believe me, Sir, our holy Religion ſands 
in need of no ſuch attempts to ſerve it. Nox 


tali auxilio, nec defenſoribus iftis. The bet- 


ter reaſoners either Mathematicians, or any 
other ſort of men ſhall be, the more likely 
will they be to embrace truth wherever it 
ſhall be found, and conſequently the more 


| likely to receive the truth and undoubted evi- 


dence of the Chriſtian Religion. 

But pray, Sir, was it really and indeed the 
intereſt of Chriftianiry, and nothing elſe, that 
prompted you to this undertaking? Was that 
your only motive? The reaſon of my doubt 
* is, 


is, that Sir Jaac Newton, who by ycur o wn 
acknowledgment was not an Infidel, is no 
more ſpared in your performance, nay on the 
contrary is more ſeverely handled than any 
of his followers, whom you ſuppoſe. ro be In- 
fidels. For befides the charge brought againſt 
him and them in common, of the want f 
good Geometry and good Logic, off error and 
Jalſe reaſoning, you frequently reprefent him 
as conſcrous of. the defect of bis principles, and yer 
endeavouring to impoſe upon and to miſlead 
his followers: by ſhifts, artifice and ſubtilty, 
by ambiguous terms, by puzzling, palliating 
and fallacious ways of proceeding, &c. that is, 
you repreſent them only as weak men, de- 
ceived and impoſed upon; but him both as 
a weak and an ill man; as not only de- 
ceived, but a deceiver and an ampoſtor- Did 
zeal for Chriſtianity move you to this? To 
treat in this manner a perſon whom you ac 
knowledge to have been à beſiever of the 
Chriſtian Religion? I am afraid we muſt 
look out for ſome other motive, and in order 
to diſcover it, I ſhall take the liberty of con- 
ſidering a little what has been your conduct 
with regard to Mathematicians, not only 
ſince you have been informed of their being 
9 but five and twenty years ago, When 
D it 
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it may be reaſonably ſuppoſed you had heard 
and ſeen leſs of them, than you have lately 
done. 841 0 re | 
About that time you publiſhed an Eſay 
towards a new Theory of Viſion, wherein you 
_ were” pleaſed to inſert a great many ſevere 
cenſures upon Mathematicians, relating to 
1 their ignorance of the fundamental principles 
: of their own ſcience. Had you then heard 
of their being Infidels? If ſo, why were 
many of thoſe cenſures greatly mollified, 
upon farther conſideration, in a new edition 
of that piece publiſhed the laſt year? And 
how comes a new charge of ignorance to 
be brought againſt; them, on another ac- 
28 count, at this time? Really, Sir, I can no 
way aſcribe all this to a zeal for Chriſtia- 
nity: but, if I may be allowed to make one 
hypotheſis, it will then be eaſy to account 
clearly and diſtinctly for every particular of 
your conduct. It is briefly this, that you 
have too great an opinion of your ſelf, and 
_ too mean a one of all other men. Hence, 
= not content with the reputation you have 
J deſervedly acquired of being a clear and juſt 
reaſoner, you can never reſt, unleſs you con- 
vince the world that all thoſe, who have 
| hitherto been eſteemed the greateft maſters 
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of reaſm, are in this reſpect greatly inferior. 
to Dr, B—y. Elſe why theſe attacks upon 
Mathematicians in general? Why are Dr. 
Barraw and Sir IJſaac Newton ſingled out 
from among the Mathematicians; and why 
Mr. Locke and Lord Shaftsbury among thoſe 
who are eſteemed clear and juſt reaſoners, 
though not Mathematicians, but to ſhew that 
Dr. By is a cloſer, a juſter, and more ac- 
curate reaſoner than any of theſe four Gen- 
tlemen not to be matched perhaps by four 
others, not only in Great Britain, but in the 
world? Were theſe Gentlemen all unbelie- 
vers? Yourſelf will not call them fo; and 
if we except one, you will not in the leaſt 
ſuſpect them to be ſo. Why then are they 
all attacked in your writings? I cannot poſ- 
fibly ſurmiſe any other cauſe, but that they 
are all eſteemed great maſters of reaſon, and 
that you are diſpoſed to leſſen their reputa- 
tion in order to exalt your own. 'Two of 
them you have been pleaſed to charge with _ 
contradiction, groſs, apparent, glaring con- 
tradiction, ſuch as were, utterly. unpardon- 
able in a man who makes the leaſt pretence 
to reaſoning ; ſuch as no body could pothbly 
ſuſpect in thoſe great men, who had not a 
much greater opinion of his own abilities 8 


| D-3” than 
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than of theirs; ſuch as no man who had 
the leaſt diſtruſt or diffidence of himſelf, 
could ever imagine them to be guilty of. 1 
would fay, Sir, that had you ſuppoſed i it poſ- 
ſible for your ſelf ever to fall into any mi- 
ſtake; you would certainly, when you ima- 
gined Sir Jſaac Newton and Mr. Locke to have 
ſo manifeſtly contradicted themſelves, have 
looked over thoſe paſſages of their writings 
a ſecond time; you would have done this 
coolly, attentively and conſiderately; and had 
you done ſo, you would have found your 
ſelf in a groſs, evident miſtake ; and would 
have ſeen them to be clearly and perfectly 
conſiſtent with themſelves. I muſt take 
leave to add, that your not doing ſo, does 
evidently prove the truth of the hypothefis 
I laid down but now, that you have too 
good an opinion of your ſelf, and too mean 
a one of thoſe great men. One of theſe I 
ſhall of courſe he led to vindicate in the 
purſuic of my deſign; and as your miſtake 
about the other has a near relation to Geo- 
metry, before I cloſe this letter, I ſhall take 
up a little of your time in reifying that 
likewiſe, 

Having finiſhed my conſiderations upon 
the geg, the uſefulneſs, prudence and ju - 
ſtice 


_ 
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ſtice of your performance, and your motive 
for entering upon it ;1 come now to examine 
into the charge you have brought againſt | 
our Mathematicians. 
7. Of infidelity with reſpect to the Chri- 


ſtian Religion. 
2. 'Of endeavouring to make others Infi- 


dels, and ſucceeding in thoſe endea- 

yours, by means of that deference which 

is paid Zo their judgment, as being pre- 

 fumed to be of all men u e en 

of reaſon, 
3. Of error and falſe reaſoning in their 
con ſcience, 


Here, Sir, I muſt beg leave to ask, what 
proof you can bring of the two firſt articles 
of this accuſation? I have carefully peruſed 
your whole diſcourſe, and do not find the 
leaſt foundation for them, except only that 
you ſay, in your firſt page, you are wt a 


ranger to the authority that one nameleſs In- 
fidel Mathematician aſſumes in things foreign 


to his profeſſion, nor to the abuſe that be, and 
too many more of the lite charucter, are known 


to make of ſuch undue authority, to the miſlead- 
ing of unwary perſons in matters of the higheſt 
concernment , and whereof bis Mathematical 
knowledge can 1 by no meats qualify him to be a 


competent 


- competent judge; and that in your ſecond 
page, you tell us, That this is one way of 


| making Infidels, you are credibly informed. 


How ſay you, Sir, you are not a ſtranger 
| to it, it is known, you are credibly informed? 
Bene habet, nil plus interrago. Let us burn 
or hang up all the Mathematicians in Great 
Britain, or halloo che mob upon them to 
tear them to pieces every mother's ſon of 
them, Tros Rutuluſve fuat, Eaymen or Cler- 
gymen, tho' ſome of theſe, by their preach- 
ing, their writings, theic lives and converſa- 
tions, are thought to do honour to their or- 
der. Let us dig up the bodies of Dr. Bar- 
rom and Sir IJſaac Newton, and burn them 
under the gallows, and demoliſh the monu- 

ments erected to their memories. What, tho 
ke firſt be eſteemed one of the greateſt lu- 
minaries of the Chriſtian Church, and the 
other be acknowledged to have been a true 
believer, and to have given ſome of the 
ſtrongeſt and cleareſt proofs, that have ever 
been produced, of the goodneſs, wiſdom, and 
power of the Supreme Being? No matter; 

their followers are Freethinkers, Minute Phi- 
loſophers and Infidels, and labour to make 
others ſo. Dr. B—y is not a firanger to it, 

it is known, be 1 is credibly informed 15 it. 


For 
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For God's fake; Sir, are we in England or 
in Spain? Is this the language of a Familiar, 
who is whiſpering an Inquiſitor againſt a 
ſingle Heretick, or of a Proteſtant Divine a- 
gainſt a great number of Gentlemen profefling 
the Proteſtant Religion, and in a Proteſtanc 
Country? There indeed ſuch an accuſation 
might be deſtructive to the perſons it fell 
upon, how innocent ſoever: but here, thanks 
be to God, and to our Religious and Civil 
Liberties, as no proof is brought againſt us, 
we have no more to do, but to aver our in- 
nocence, abſolutely to deny the charge, and 
plainly to tell you, that your Infor mers, how 
credible ſoever you may think them, are no 
other than a ere * der —— and 
impudent Lyers. 
This language may ſeem too warm: * 
ſo deteſtable and groundleſs a defamation 
will juſtify the uſe of it, And I. muſt tell 
your ſelf, Sir, that tho I can by no means 
think you to have been the author and in- 
ventor of ſo horrid a calumny; yet you can 
never be acquitted of extreme credulity in 
giving ear and belief to it; nor of an un- 
pardonable injuſtice in publiſhing and pro- 
pagating it, as far as in you lay, through 
the nation. Surely, if you had not a very 

"I ſtrong 


either the one or the other. For is it at all 
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gong inclination to think and. ſpeak. ill of 
Mathematicians, you could not have done 


likely or probable, that a number of perſons, 
great part of whoſe employment has been 
to ſtudy Geometry, an excellent Logic, as you 
obſerve, * where the definitzons are clear, where 
the Poſlulata cannot be refuſed, nor the Axioms 
and compariſon of figures, their properties are 
derived, by a perpetual well- connected chain 
of conſequences, the objects being eil kept in 
view, and the attention ever fixed upon them ; 
whereby there is acquired an habit of reaſon- 
ing, cloſe. and exact and methodical: which ha- 
bit ſtrengtbens and ſharpens the mind, and be- 
ing transferred to other objects, is of general 
uſe. in the inquiring after truth; is it proba- 
ble, or even poſſible, I would ſay, that a 
great number of perſons, who have acquired 
this habit of reaſoning, ſhould generally not 
ſee and comprehend the clear, the certain and 
undeniable evidence of the Chriſtian Reli- 
gion Credat Jud aus Abella. ä 
Nor can I find a grain more of Phe 
n in the ſecond article of your accuſation, 
ann! in the firſt. Suppoſe ap ria 


I Ss * tral, px 5. 


to 
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to be an Infidel, and to endeavour ta make 
converts to Infidelity, will a deference be 


paid to his judgment in Divinity any more 


than in Law, or P hyſick, Or any other ſci- 
ence foreign to his own; profeſſion? Will 
his deciſions againſt the Chriſtian Religion 
paſs even upon weak and vulgar; minds, be- 


cauſe he is thought to reaſon well in Geo- 


metry? Id populus curat ſcilicet ! Dr. Barraw 
was a great and famous Mathematician; 
till Sir Jaac Newton ſhone out, 


E genus bumanum ingenio ſuperavit, & amnes 
Preftrinxit, flellas exortus uti ætherius ſal, 


Dr. Barrow was eſteemed the greateſt 
Geometrician in England: he Ka al 
a learned, ſound and Orthodox Divine; and 
yet the Arrians, the Socinians, the Quakers, 
and the ſeveral other ſets of Diſſenters are 
ſtill in being, though that great Maſter of 
reaſon both in Mathematicks and Divinity 


was of a contrary opinion to them all. Sir 


Iſaac Newton was a greater Mathematician 
than any of his contemporaries in France; 
no Frenchman will deny it: and yet I have 
not heard that the French Mathematicians 
are converted to the Proteſtant Wini 
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by his authority, though Sir Tſaac was 


known to be a zealous Proteſtant. When 


this great man had any illneſs, he did not 
truſt to his own judgment for the cure of 
it, though ſo great a maſler of reaſon, but 


ſent for Dr. Mead, and ſubmitted himſelf 


intirely to his directions; and I ſuppoſe, up- 
on occaſion, would have paid the ſame de- 


ference to his Lawyer. But I am aſhamed 
to infiſt ſo long upon a thing ſo evident, 


and ſhall therefore now come to that article 


of your charge, which you ſeem to have 


much more at heart than the intereſt of 
the Chriſtian Religion, namely that of the 
errors and falſe reaſoning of Mathematicians 
in their own ſcience, or rather in that one 


rt of their ſcience, which is commonly 


called the method of Fluxions. 
Your objections againſt this method may, 
I think, all of them be reduced under theſe 
three heads. 
1. Obſcurity of this doctrine. 
2. Falſe reaſoning uſed in it by Sir Iſaac 


| Newton, and implicitely received by his fol- 


lowers. 
3. Artifices and fallacies uſed by Sir 


Haac Newton, to make this falſe vhs op 


paſs upon his followers. 1 ſhall treat of 


theſe in * order. „ 


W 
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1. Obſcurity of the doctrine of Fluxions. 
It muſt be owned that this doctrine, as 


it is one of the moſt profound parts of 


Geometry, and perhaps the greateſt inſtance 
that has ever been given of the extent of 
human abilities, is not without its difficul- 
ties, and will doubtleſs ſeem obſcure to eve- 
ry unqualified or inattentive reader of Sir 
Tſaac Newton. But if a perſon duly fur- 
niſhed with the neceſſary previous know- 
ledge of Geometry, ſhall peruſe his writ- 
ings with that care and attention which the 
dignity and importance of the ſubje& de. 
ſerves ; I do aſſure you, Sir, from my own 
experience, and that of many others. whom 
I could name, that the doctrine may be 
clearly conceived and diſtinctly comprehend- 
ed. If your imaginatiam is ſtrained and 


puzzled with it, if it appears to you to con- 


tain obſcure and inconceivable myſteries, in 
ſhort, if you do not underſtand it, I tell you 
others do; and you may do fo too, if you 
will read it with due attention, and with 
a defire of comprehending it, rather than 
an inclination to cenſure it. 

You will ſay, perhaps, you have already | 
done this, and find the clear conception of it 
to be impoſſible, and appeal to the trial of eve- 
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ry "thinking reader. Pray, Sir, who are 
theſe binden readers you appeal to? Are 
they Geomerricians, or perſons wholly ig- 
norant of Geometry? If the former, I leave 
it to them: if the latter, I afk, how well 
are they qualified to judge of the method of 
Fluxions? I, you will ſay, have repreſen- 
ted that method to them, and from what 
I have laid before them, they may -cafily 
judge of it. But have you fairly, and truly, 
and fully repreſented it? Have not you ve- 

ty much abridged what Sir Iſaac Newton, 
for the more eaſy and clear comprehenſion 
of his doctrine, has delivered more at large 
in thoſe * parts of his works from which 

your account of Fluxions is taken ? Hae 
vou given any account of another 4 part of 
his ings, where the foundation of this 
method is geometrically demonſtrated, and 
largely explained, and difficulties and objec- 
tions againſt it are clearly ſolved? Have you 
not altered his expreſſions in ſuch a man- 
ner, as to miſlead and confound your rea- 
ders, inſtead of informing them? Where do 
you find Sir Jſaac Newton uſing ſuch ex- 
preſſions as the delocities of the velocities, the 


* Jawa, e C, & Princ. Phil Mark. . 2 
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ſecond, 


4 
ſecond, third and fourth velecities, the incy- 


pient celerity of an incipient celerity, the naſe 
cent aug ment of a naſcent augment * ? 1s this 
the true and genuine meaning of the words, 


fluxiomum mutationes magis aut minus celeres ? | 


Believe me, Sir, ic is very eaſy by ſuch pious 
arts as theſe, to make any doctrine appear 
abſurd even to a thinking reader; unleſs in- 
ſtead of truſting to the repreſentation of an 
adverſary, he will take the pains to conſul 
the Author that is cenſured. This therefore 
I ſhall adviſe both your thinking reader and 
your ſelf to do, and ſhall betake myſelf to 
the conſideration of the next bead of Jour 


objections. 


2. Falſe reaſoning uſed in . of 
Fluxions by Sir Jſaac Neꝛutun, and inpplicis- 
ly received by his followers. 

Of this you produce two inſtances, boch 
relating to a point which you juſtly call 
fundamental, namely che rule for finding 
the Fluxion of the rectangle of two flowing 
quantities; one of which inſtances is taken 
from the Principia Pbilgſ. and the other ftom 
the book of Quadratures. 

+ The objection you make to the firſt 
of cheſe is, that the Author, in order to 


+ Anahft. p. 16, I7. 


find 
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find the moment or increment of the rectan- 
gle AB, does not take the ſides A-- a, and 
B ＋3, as increaſed by their whole moments, | 
2.and b, which you ſay is the direct and true 
met bad; but inſtead thereof uſes the illegiti- 
mate and indirect method of ſuppoſing 1 
fides A and B to be deficient or Her by 
one half of their moments, as A — + a, and 
B— b, and then finding what the incre- 
ment of the rectangle will be, when thoſe 
fides come to be increaſed by the other two 
balves of their moments, as A ＋ 4, and B 

- WM 

$7 By the Winer method the increment of 
the rectangle AB would come out 4à B + 
bA-+ ab: by the latter it is aB4bA; 
and the difference between theſe two is the 
rectangle 4b. Here you are pleaſed exceed- 
ingly to inſult and triumph over the great 
Author of this method and all his followers, 
as being very much at a loſs how to get rid 
of this ſame rectangle ab. Why, Sir, ſup- 
poſe they cannot in geometrical rigour get 
rid of it, but that it muſt continue to be a 
part of the increment of the rectangle A B; 
and yet Mathematicians reject it, and inſtead 
of the rigorous geometrical increment a B 


— 9 chey uſe only 4 B+6 4: 
Pray, 


3 „ 

pray, what is it you would infer from this? 
Will it follow that they do not proceed ſci- 
entifically, that they are at a hs how to con- 
duct themſebves, that they don't ſee their way 
diſtinctiy, that they proceed blindfold 2 Will 

you ſay that they do not exactly fee the 
conſequence of this omiſſion, through their 
whole proceeding, and do not certainly and 


clearly know how far their concluſion will 
be affected by it? Do not they know that 


in eſtimating any finite quantity how great 


ſoever, propoſed to be found by the method 
of Fluxions, a globe, ſuppoſe, as big as that 
of the earth, or, if you pleaſe, of the ſun, 


F, 


or of the whole planetary ſyſtem, or even 
the orb of the fixed ſtars; do not they know, 
I fay, and are they not able clearly and 
invincibly to demonſtrate that, in fo im- 
menſe a magnitude, this omiſſion ſhall not 
cauſe them to deviate from the truth ſo 
much as a ſingle pin's head, nay not the 
thouſandth, not the millionth part of a pin's 


head? How then can it be ſaid that zhey 
proceed without clearneſs and without ſcience, 
and don't know what they are doing, nor 


whither this method is carrying them? 
I ſhall here beg leave, fot the fake of 
| readers 
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readers leſs mathematically qualified, to put 
a very eaſy and familiar caſe. Suppoſe 
two Arithmeticians to be diſputing whether 
vulgar fractions are to be preferred to de- 
eimal; would it be fair in him who 1s for 


expreſſing the third part of a farthing by the 
vulgar fraction 5, to affirm that his antago- 


niſt proceeded blindfold, and without know- 
ing what he did, when he pretended to ex- 
preſs it by o. 33333 &c. becauſe this ex- 
preſſion did not give the rigorous, exact va- 
lue of one third of a farthing? Might not 
the other reply that, if this expreſſion was 
not rigorouſly exact, yet it could not be 
faid he proceeded blinafola, or without clear- 
neſs and without ſcience in uſing it, becauſe 
by adding more figures he could approach 
as near as he pleaſed, and wherever he 
thought fit to ſtop, he could clearly and 
diſtinctly find and demonſtrate how much 


he fell ſhort of the rigorous and exact va- 7 
lue? Might not he further ſay that as the 


&c. implied all the poſſible repetitions of 
the figure 3, even to infinity, therefore his 
expreſſion did not differ by any the leaſt 
aſſignable quantity from the other value, 2; 
and that as he knew and clearly conceived 

6 that 
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that it did ſo, he could not juſtly be faid 
to be in any error, much leſs to act in the 
dark, when he uſed. that expreſſion? 
Having obſerved that this omiſſion, or 
error as you are pleaſed to call it, in reject- 
ing the rectangle a6, is at moſt ſuch an 


one as can cauſe no aſſignable difference, 


how ſmall ſoever, in the concluſions drawn 
fram the method of Fluxions ; and that 
Mathematicians in committing this error, 
do nevertheleſs proceed - ſcientifically and 
with their: eyes open, as having a clear and 
diſtinct view not only of the original error, but 


of the effect of it both in every ſtep they take, 


and in all the concluſions they draw from 
this method; I ſhall now for your farther 
ſatisfaction proceed to examine, whether in 
reality it be any error at all; and whether 
4 B ＋ 5 4 be not in ſtrict, geometrical ri- 
gour, the true fluxion, moment, or incre- 
ment of the rectangle 4 B, And as you. 

ſay the foreign Mathematicians are ſuppoſed - 


_ by ſome, even of our own, to proceed in a man- 


ner, leſs accurate perbaps and geometrical, 
yet more intelligible, than that of Sir Jaa 
Newton; I ſhall firſt conſider what courſe 
they take in rejecting the rectangle 4 ö, and 
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ſhall chen proceed o Sir * Nettes 
Way of excluding it. 
The famous Marquis de 2 dem 
I the rather follow, becauſe he is thought 
to have written upon this ſubject with grea- 
ter perſpicuity than atty other foreign Ma- 
thematician, as alſo becauſe you expreſsly 
quote him, after he has found the fluxion 
of the tectangle * x y, compoſed of the two 
variable quantities x and y, to be y 4 x -|- 
* Ay + ANA); does afterwards reject the 
rectangle d x d, and thereby leave only 
| ydx 4 * A4 for the fluxion of # . Up- 
Eon which you offerur, T 41 to the method of 
|  &ifing rid of this quantity dix d y, equiva- 
ent tv the rectangle 2 6 of Sir Iſaac New- 
ton, that it is dune without the leaſt ceremony. 
Is this ttue? Does not the Marquis, in this 
very propoſition quoted by you, and at the 
very inſtant that he rejects that quantity, 
give this reaſon for it, that it is infinitely 
{mall with reſpect to the other terms æ 4 
and y 4 x? Does he not immediately after 
give a demonſtration of its being ſo? And. 
does he not, to ſhew chat he has a ws $3 a 


» Hnahyſe des Kale petite. Prop. 2. 
+ Aueh. 5. 28. 1 4.5. 25. 
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reject it upon 1. reaſon, plainly and ex- 
profil refer his reader to his firſt poftulatum 

or ſuppoſition? Does he not in that poſtulatum 
expreſsly require i it ſhould be allowed him, 
that a quantity, which is augmented or Aimi- 
niſhed by another quantity mnfinttely leſs than 
the firſt, may be conſidered as if it continued 
the ſame, i. e. had received no ſuch augmen- 
tation or diminution? Is not this plainly 
the caſe of the quantity x 4 y 4 y d x, aug- 
| mented or diminiſhed by the quantity d x d ye 
Have you then done fairly and juſtly by 
this Great Man, in concealing all this from 
your thinking readers to whoſe judgment 
you refer your ſelf, and in telling them 
that this quantity is rejected without the leaſt 
ceremony? 
You will tell me perhaps, chat you do 
not allow of this potulatum. Why then 
vou muſt not read the Marguis de / Hoſpi- 
tal's book. The poſtulatum is placed at the 
very beginning of it, as an expreſs decla- 
ration to his readers, that unleſs that be 
allowed him, he will not undertake to de- 
monſtrate what follows. If you admit his 
poftulatum, you will find him proceed clear- 
ly and evidently and like a Mathemarician 
in rejecting the quantity dx d y: if not, you 
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have no right to attack his propoſition foun- 


ded upon that poſtulatum, but only to give 
your reaſons againſt the poftulatum itſelf, 
And thus much in vindication of my firſt 
maſter, that great and clear-headed Geome- 
trician the Marguis de I Hoſpital, whoſe 

only misfortune it was to have met with 
muddy waters, and not to have drunk of 
the fountain itſelf. 

I come now to conſider what courſe Sir 
Iſaac Newton himſelf has taken to avoid 
this formidable rectangle a h, this fatal rock, 
this Biſhop and his Clerks, that threatens de- 
ſtruction to him and all his followers. And 
here, Sir, in order to give your reaſoning 
its full force, I ſhall cranſcribe the greateſt 
part of the ninth ſection of your diſcourſe, 
after which I ſhall do the ſame juſtice to 
Sir Tſaac Newton, by giving his demonſtra- 
tion in his own words. Your ninth ſection 
begins thus. | 

Having conſidered the object, I pro- 
« ceed to conſider the principle of this 
« new Analyſis by Momentums, Fluxions, 
« or Infiniteſimals; wherein if it ſhall ap- 
64 pear that your capital points, upon which 
c the reſt are ſuppoſed to depend, include 
& error and falſe reaſoning ; it will then 


« follow 
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follow that you, who are ata loſs to con- 
duct your ſelves, cannot with any decen- 
cy ſet up for guides to other men. The 
main point in the method of Fluxions is 


to obtain the fluxion or momentum of 


the rectangle or product of two indeter- 
minate quantities, Inaſmuch as from 
thence are derived rules for obtaining 
the Fluxions of all other products and 
powers; be the coefficients or the indexes 
what they will, integers or fractions, ra- 
tional or ſurd. Now this fundamental 


point one would think ſhould be very 


clearly made out, conſidering how much 
is built upon it, and that its influence 
extends throughout the whole Analyſis. 
But let the reader judge. This is given 
for demonſtration. * Suppoſe the product 
or rectangle A B increaſed by continual 
motion : and that the momentaneous in- 


crements of the ſides A and B are à and 


3. When the ſides A and B were defi- 


cient, or leſſer by one half of their mo- 


ments, the rectangle was A — 2 @ x 


B — 2 7, i. e. AB - 243-4344 


+ 4 b. And as ſoon as the ſides A and . 
e are increaſed by the other two halves of 
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« their moments, the rectangle becomes 
„ I＋ a B b, or ABT 4 B 
 CE+36A-++8@86, From the latter rect. 
angle ſubduct the former, and the remain- 
ing difference will be a B + 6 A. There» 
fore tho increment of the rectangle gene- 
rated by the intire increments @ and 5 
is 4 B ＋ 6 A. Q. E. D. But it is plain 
e that the direct and true method to obtain 
t the moment or increment of the reQangle 
AB, is to take the fides as increaſed by 
* their whole increments, and ſo multiply 
* them together, A -|- @ by B B, the 
« product whereof 4 B ＋ aBþb A+ 
« ab is the augmented rectangle; whence 
« if we ſubduct 4 B, the remainder a B 
« , AN 4à will be the true increment 
« of the rectangle, exceeding that which 
* was obtained by the former illegitimate 
e and indirect method by the quantity 
% b. And this holds univerſally be the 
“quantities à and 6 what they will, big or 
« little, finite or infiniteſimal, increments, 
« moments, or velocities. Nor will it avail 
« to ſay that 4 0 is a quantity exceeding 
* ſmall: Since we are told * that in rebus 
„ matbematicis errores quam minimi non ſunt 


* Irireduft. ad Quadrat. Curv. 
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« contemnendi. Such reaſoning as this, for 
« demonſtration, nothing but the obſcu- 
< rity of the ſubje& could have encouraged 
«© oF induced the great author of the fluxion- 
e ary method to put upon his followers, 
and nothing but an implicite deference 
* to authority could move them to 
„ admit. The caſe indeed is difficult. 
There can be nothing done till you have 
got rid of the quantity 4 b. In order to 
this the notion of Fluxions is ſhifted : 
It is placed in various lights: Points which 
“ ſhould be as clear as firſt Principles are 
« puzzled ; and terms which ſhould be ſtea- 
* dily uſed are ambiguous. But notwith- 
« ſtanding all this addreſs and skill the point 
« of getting rid of a6 cannot be ann, 
4 by legitimate reaſoning. 


It is now time to hear Sir J Newton... 


Princip. Lib. II. Lemm. 2. Caf. 1.“ Rec- 
ftangulum quodvis motu perpetuo auctum 
* AB, ubi de lateribus A & B deerant mo- 
« mentorum dimidia 2 4 and + , fuit 4 
“ A in B — 4 6, fu AB — 243 — 423 
« 4+: ab; & quamprimum latera A & 
« B alteris momentorum dimidus autta ſunt, 
« evadit A L , 4 in B + 46, ku AB ＋ 4 

cc 4 B 
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| *aB+4 3 . a b. De hoc rectan- 
« gulo ſubducatur rectangulum prius, & 
„ manebir exceſſus à B + 6 A. Igitur late- 
* rum incrementis totis a & bþ generatur᷑rec- 
< ranguli incrementum @ B. 6 4. Q. E. D. 
- Having now fairly laid before my reader 
what both your ſelf and Sir 1/aac Newton 
have delivered upon this ſubject, I come 
to examine which of you is in the right. 

In the firſt place, I find you take it for 
granted that what Sir Iſaac Newton is here 
endeavouring to find, by ſuppoſing the ſides 
Aand B firſt to want one half of their mo- 
ments, and afterwards to have gained the 
other halves of their moments, is the incre- 
ment of the rectangle A B. In this I con- 
ceive you are miſtaken. For neither in the 
demonſtration itſelf, nor in any thing pre- 
ceding or following it, is any mention ſo 
much as once made of the increment of the 
rectangle A B. On the contrary it plainly 
appears that what he endeavours to obtain 
by theſe ſuppoſitions, is no other than the 


increment of the rectangle A— 1 4 X 
B — 5, and you muſt own that he takes 
the direct and true method to obtain it. But 


you will ſay, is it not the buſineſs of this 
lemma to determine the moments of flow- 
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ing quantities? And is' it not the deſign of 
Caſe 1 to determine the moment of the 
rectangle AB? I anſwer that it is ſo: but 
chat rigorouſly ſpeaking the moment of the 
rectangle 4 B, is not, as you ſuppoſe, the 
increment of the rectangle 4 B; but it is 
the increment of the rectangle A—= 2 4 K* 
B — . In order to clear p his point, 
I muſt obſerve, 

1. Tbat the word moment is uſed by Si 
Iſaac Newton and your ſelf to ſigniſie indif- 
ferently either an inerement, or a decre- 
ment. 

2. That aB4+bALs bis by you de- 
monſtrated to be the true increment l the 
toctangle A B. 

3. That 4 8414221 is ab true 
decrement of the ſame rectangle A B; as 
plainly appears upon taking the ſame true 
and direct method for finding the decrement; 
as you have uſed for finding the increment. 

Now, Sir, I would humbly beg leave to 
| inquire of you, who ſee ſo much more 
clearly into theſe matters than Sir Tſaac 
Newton or any of his followers; which of 
theſe two Quantities, a B  b A 4- a'band 
8 Bi b A- 4b, you will be pleaſed to 
call * 2 the retangle "A BY The 
ES , caſe 
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caſe indeed i 75 dificult 2 "| difference be. 
tween them is no leſs than 2 à b, juſt the 
double of that ſame à b, which has given 
us all ſo much trouble ; and yet each of 


them plead an equal he to the title of 
moment. So equal a one, that, though I am 


very ſenſible of your addreſs and 511, yet 


there ſeems to be no poſſibility of deciding 
the controverſy between them by legitimate 
reaſoning. I ſee but two ways of doing it. 


One is that they ſhould toſs up croſs or pile 


for the title : Or if that be thought too boy- 
iſh and unbeſeeming the Gravity of Mathe- 
matical quantities, they muſt even end the 


diſpute in an amicable manner, and without 


claiming any preference one of another, a- 
gree that they make two moments between 


them. Then, Sir, I apprehend the caſe 


will ſtand thus: aB{ bA+HabhiaB 


＋ A- 26 making twice the moment 


of the rectangle A B; it follows that 


42 BA will make the ſingle moment 
of the ſame rectangle. 
Vou ſee, Sir, after all the pains you have 


taken, this affair comes out, even upon your 


own conceſſions, juſt as Sir 1/aac Newton 


and his / followers would have it. Believe 


me, there is no remedy. You muſt acquieſce. 
N 82 . | Only 
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Only, if it may be any Satisfaction to you 
to know why Sir Jſaac took this indirect 
way of finding the increment of A— a x 
B — + b, inſtead of proceeding directly to 
find the moment of the rectangle A B, 1 
ſhall be ready to oblige you as far as can 
be expected from one of thoſe, who have 
ſhown themſelves more eager in applying bis 
method, than accurate in emmy his prin- 
ciples. 

The final cauſe or motive to fi proceeding, 
I find, is not unknown to you; you ſay zf 
is very obvious, meaning, I ſuppoſe, that 
thereby it was intended to exclude this ſame 
troubleſome rectangle a . Why truly, Sir, 
in a book of ſtrict demonſtration, as Sie 
Jaac Newton intended his Principia ſhould 
be, it was certainly more proper to exclude 
that quantity, ſo as not to ſuffer it to ap- 
pear, than firſt to introduce it into the rea- 
der's view and then to reject it. 

You add that 17 7s not ſo obvious or eaſy 
fo explain a juſt and legitimate reaſon for it, 
or ſhew it to be Geometrical. How far it 
may be obvious or eaſy to aſſign ſuch a 
reaſon, I will not diſpute : though I am apt 
to think that what is eaſy to me, cannot 


be difficult to other perſons, provided they 
G 2 ule 
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> fe the fame endeavours to find rhe truth, 


f 1 have done. Now, I apprebend the 

feafon of this proceeding of Sir Iſaac New- 
ten to be the following very plain one: 
That in order to find the moment of the 
rectangle A B, it is more conſonant to ſtrict 
Geometrical rigour to take the inerement 


of the rectangle I — ia x , than 
to take the increment of the rectangle A B 
itſelf. And if I can make this appear, you 
muſt allow that he had a ju/t and legitimate 
reaſon for proceeding as he did. 

You know very well that the moment 
of the rectangle A Bis proportional to the ve- 
locity of that rectangle, with which it alters, 
either in increaſing, or in diminiſhing. Now, 
I aſk, in Geometrical rigour what is pro- 
perly the velocity of this rectangle? Is it 
the velocity with which the the rectangle from 


A B becomes AF a ax B+ 3; or the ve- 
locity with which from 4 B it becomes 


A—a x B—b? I find my ſelf exactly 

in the caſe of the Aſs between the two 
— of hay: I ſee no reaſon, nor poſſibi- 
lity of a reaſon to determine me either one 
way, or the other. But methinks 1 hear 
. venerable Ghoſt of Sir Jaac Neuron 
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is neither the one nor the other of the | 


whiſper me, that the velocity I feek for! ' He 


but is the velocity which the flowing rect- 


angle has, not while it is greater or leſe 
than A B, neither before, nor after it be- 
comes A B, but at that very inſtant of time 
that it is A B. In like manner the mo- 
ment of this rectangle is neither the in- 
crement from A B to Ak 2 * ＋ 33 
nor is it the decrement from A B to 
A — @ x p 1's : It is not a moment com- 
mon to A B and A+ α BTI, which 
may be conſidered as the increment of che 
former, or as the decrement of the latter: 
Nor is it a moment common to A B and 
A — @ x B — 6, which may be conſidered 
as the decrement of the firſt, or as che 
increment of the laſt: But it is the 
moment of the individual re&- 
angle 4B itſelf, and peculiar to that on- 
ly; and ſuch as being conſidered indiffe- 
rently either as an increment or decrement, 
ſhall be exactly and perfectiy the ſame. And 
the way to obtain ſuch a moment is not 
to look for one lying between B and 


Aa x B+ 5; nor to look for one ly- 
ing between 4 B and 4 — 4 xXB—3: 
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that is, not to ſuppoſe A B as lying at ei- 
ther extremity of the moment; but as ex- 
tended to the middle of it; as having ac- 
quired the one half of the moment, and 
as being about to acquire the other; or as 
having loſt one half of it, and being about 
to loſe the other. And this i is the method 
Sir Jaac Newton has taken in the demon- 
ſtration you except * 

What ſay you, Sir ? Is this 4 juft and le. 
gitimate reaſon for Sir Iſaac's proceeding as 
he did? I think you muſt acknowledge it 
to be ſo. For even if you ſhould ſtill have 
any doubt whether his proceeding be rigo- 
rouſly Geometrical ; yet you cannot but con- 
feſs that whether moments be conſidered as 
infinitely ſmall, oras finitequantities, his me- 
thod approaches nearer to Geometrick ri- 
gour, than that which you propoſe. I think 
likewiſe you cannot but be ſenſible of great 
want of caution in your own proceeding ; 
inaſmuch as that quantity, which Sir 1/aac 
Newton through this whole Lemma, and' 
all the ſeveral caſes. of it, conſtantly calls 
a moment, without confining it to be either 
increment or. decrement, is by you incon- 
fiderately, and arbitrarily, an&, without any 
ſhadow, of reaſon Ps ſuppoſed and de- 
termined 
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termined to be an increment. And this, Sir, 
naturally leads me to give you a piece of 
friendly advice, which you ſeem to ſtand 
much in need of, Ir is that, whenever you 
take it into your head to criticiſe upon Sir 
Thac Newton's writings, you firſt examine 
and weigh every word he uſes; and if you 
tranſlate him, keep cloſely to his expreflion, 
Believe me, this Great Man, among his o- 
ther extraordinary indowments, had a pecu- 
. liar ſagacity in foreſeeing objections, as well 
as an averſion to diſputing. To theſe two 
qualities accompanied with extreme huma- 
nity and condeſcenſion it is owing, that he 
uſes ſuch accuracy in his expreſſion, that 
an intelligent and attentive reader can ne- 
ver miſtake him; and that he does of him- 
ſelf firſt propoſe, and then remove ſuch 
difficulties, as may naturally ariſe in the 
minds of even candid and judicious perſons, 
who are not yet maſters of the ſubject he 
treats of. But as for the Homines ſtolidi & 
ad depugnandum parati, he contents himſelf 
with obſerving that prudent caution in eve- 
ry word he uſes, that as they ſhall find no- 
thing to miſlead them, ſo on the other 
hand, if they undeſervedly and unadviſedly 
OR him, they ſhall , and una- 

PAT yoidably 


(52) 
voidabiy induere * in ftimulas latentes, and 
expoſe themſelves to the ſcorn and contempt 
of every unprejudiced obſerver, 

This great example, which in any the 
loweſt degree to imitate is the higheſt ho- 


hour I can ever arrive at, or even defire, 
moves me to propoſe and remove an objec- 
tion which may poſſibly ariſe in your mind, 
and hinder you from acquieſcing in one part 
of what I have juſt now laid before you. 
It is that I have ſuppoſed the rectangle 
Ag extended to the middle of its moment; 
as having acquired the one half of it, and 
being about to acquire the other; or as 
having loſt one half of it, and being about 
to loſe the other. You may ſay this is 
ſtrictly and exactly true in reſpect of the 
fides of that rectangle; which ſides, from 
a a and B— 2 b, are become A and B; 
and are about to become A ＋ + à and 
B + 2 b: but that it is not equally true 
of the rectangle compoſed of thoſe ſides, 
which from e 3 Or 
Ga nid bA+3 46, is be- 
come A B; and is about to become 
A TAK + 4. 2 , or A B + 4 B + 
n ſince the part of the 
ent which A. B is foppaſed to have 
gained 


w 
gained, fiätmely + B+ 5 1 2 46, 
is not equal to that part of the moment 
Which is about to be gained, namely 
2 4 BL 2 AA ab; the difference 
between them being © 4 6. In anſwer to 
this I reply, chat theſe two quantities, 
4 4 B3＋ 2 A= 2 4 6, and 2 a B + 
2 6 A ＋ 46, fo long as à and b are fi- 
nite quantities, are undoubtedly unequal; 
but that the more 4 and þ are diminiſhed, 
by fo much nearer will theſe quantities ap- 
proach to an equality; and if @ and 6 are 
diminiſhed ad infinitum, the two quantities 
will then be perfectly equal. See this de- 
monſtrated Princip. Lib. I. See. 1. Lemm. 1. 
Which Lemma, for your own ſake and mine, 
1 could wiſh you had conſulted ſooner, 

Laſtly, to remove all ſcruple and difficul- 
ty about this affair, I muſt obſerve, that 
the moment of the teQangle A B, deter- 
mined by Sir J/aac Newton, namely 4 B þ 
5 A, and the increment of the fame rectan- 
gle, determined by yourſelf, namely a B EA 
＋ a b, are perfectly and exactly equal, ſup- 
poſing 4 and b to be diminiſhed ad infinitum ; 
and this by the Lemma juſt now. quoted. 

I now come to your ſecond inſtance of 
falſe reaſoning, which. you take from the 
_ IE Book 


| Book « of 8 and * by the 
Lemma you ſo gravely lay down to ſhew/ 
chat when two contrary ſuppoſitions are 
made, nothing can be inferred from either 
of them; as a truth that no School-boy can 
be ignorant of ; I ſhall here tranſcribe this 
inſtance of falſe reaſoning as you give it, 

with your obſervations upon it. 
* Let the quantity x flow uniformly, 


e and be. it propoſed to find the Fluxion of 
„ K. In the ſame time that x by flowing 
ct becomes Xx + 06, the Power x becomes 


te . e i. e. Ww * method of infinite Se- 


” Toon Pg 4 ann—noox. + &c. 

7 \ g 1 
| —1 

« and the increments o and noͤ ＋ un- 

"IT 20 
1—2 | 
© r —oÞ &a. are one to another as 1 to 
_ 
©« nx Io ＋ &c. Let now 


the increments vaniſh, and their laſt pro- 
« portion will be x to z „ . But it ſhould 
« ſeem that this reaſoning is not fair or con- 


* cluſive. For when it is ſaid, let the incre- 
» Analyſt p. 20. 


ments 


(5s) : 
© ments vaniſh, i. e. let the increments be 
ce nothing, or let there be no inerements, the 
© former ſuppoſition that the increments 
ce were ſomething, or that there were incre- 
* ments, is deſtroyed, and yet a conſequence 
te of that ſuppoſition, i. e. an expreſſion 
* got by virtue thereof, is retained, Which, 
ce by the foregoing Lemma, is a falſe way 
* of arguing. Certainly when we ſuppoſe 
te the increments to vaniſh, we muſt ſup- 
& poſe their proportions, their expreſſions, 
and every thing elſe derived from the 


* ſuppoſition of their exiſtence to vaniſh 
* with them. | 


You are pleaſed to go on for ſome num- 


ber of pages, to male this point plainer, to un- 
fold the reaſoning, and to propoſe it in a fullen 
_ Gght. Bur I think we may as well ſtop 
here, You have already ſo fully unfolded 
it, that if this be the way of reaſoning of 
our Mathematical Infidels, I pronounce our 
Religion out of all danger from that quar- 
ter. From this time our Reverend Clergy 
may ſleep in quiet, and be under as little 
- apprehenſion from the unbelieving Analyſt, 
as from the moſt ignorant. of the Popiſh 
Monks, the moſt ſtupid of the Jewiſh Rab- 
bi c the moſt empty and contemptible 


3 pros 
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praters amang the Minute Philofophers. 1 
have only one doubt upon me. Pray, Sir, 
are you very ſure that this is the real doc- 
trine of Sir 1/aac Newton ? Are you abſo- 
lutely certain you have not miſtaken him? 
You ſeem,” I muſt confeſs, to be exceed- 
ingly . cautious, you blame others for not 
being. accurate in examining his Principles, 
you talk of preventing all poſſibility of miftak- 
ing you, and you treat him and his followery 
in ſuch a manner, that you are to expect 
no quarter from them in caſe of ill ſucceſs. 
And yet this is ſo great, ſo unaccountable, 
ſo horrid, fo truly Bœotian a blunder, that 
I know not how to think a Great Genius, a 
Newton could be guilty of it. For God's 
fake let us examine it once more. Eva- 
neſcant jam augmenta illa, let now the incre- 
ments vaniſh, i. e. let the increments be nothing, 
er let there be no increments. Hold, Sir, I 
doubt we are not right here. I remember 
Sir Jſaac Newton often uſes the terms of mo- 
menta naſcentia and momenta evaneſcent1a. I 
think I have ſeen you likewiſe ſeveral times 
vling the like terms of naſcent and evaneſ- 
cent increments. Alſo, if I am not miſta- 
ken, both he and you conſider a naſcent, or 
eyaneſcent moment, an increment or de- 
crement, 


} f 
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crement, as the fame quantity under diffe. 
rent circumſtances; ſometimes as in the 
point of beginning to exiſt, and other times 
as in the point of ceaſing to exiſt. From this 


methinks it ſhould follow that the two ex, 


preſſions ſubjoined, will be N Wh 5 
valent to each other. 5% 55 


Nafantur Jam nit illa, & ray * | 
tio prima erit 


Evaneſcant jam augmenta ill & eorum 
ratio ultima erit | | 


The meaning of hs firſt can x poſibly be | 
no other than to conſider the firſt propor- 
tion berween the naſcent augments, in the 
point of their beginning to exiſt, Muſt not 
therefore the meaning of the latter be to 
confider the laſt proportion between the eva- 
naſcent augments, jn the point of evaneſ- 
cence, or of their ceaſing to exiſt ? Ought 
it not to be thus tranſlated, Let the aug= 
ments now become evaneſcent, let them be 
upon the point of evaneſcence ? What then 
muſt we think of your interpretation, Let 
the increments be nothing, let there be no in- 
| crements? Do not the words ratio ultima ſtare 


us in the face, and plainly tell us that though 
there 


(6) 


chere is a laſt proportion of evaneſcent in- 


crements, yet there can be no proportion of 


increments which are nothing, of increments 
which do not exiſt? I believe, Sir, every 


thinking perſon will acquit Sir Iſaac New- 


ton of the groſs overſight you aſcribe to him, 
and will acknowledge that it is your ſelf 


alone, who have been guilty of a moſt pal- 
pable, inexcuſable, and unpardonable blun- 
der. I now come to the third head of your 


objections. - 
2. Arts and fallacies uſed by Sir Iſaac 


Newton to make his falſe reaſoning paſs up- 
on his followers, 

On this head I mall not need to take up 
much of your time, becauſe having alrea- 
dy fully proved that Sir Laac Newton was 
not guilty of falſe reaſoning in the inſtances 
you alledge, I ſuppoſe no body will think 
he had any occaſion to make uſe of arts and 
fallacies to impoſe upon his followers. But 
you have one obſervation upon this head, 
which is ſo very fingular, that I cannot but 
think it worthy of particular conſideration, 
Confidering, * ſay you, the various arts and 
devices uſed by the Great Author of the Flux- 
ianary method : in how many lights be placeth 
þis Fluxions : and in what different ways he 

® Arnaly? p. 27. attempts 
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attempts to demonſirate the ſame point: ohne. 
would be inclined to think be a- bimſelf ſuſpi- 
cious of the juſtneſs of bis own demonſtrations :. 
and that be was not enough Pleaſed with any 
one notion ſteadily to adhere to it. Thus much 
at leaſt is plain, that be owned himſelf ſatis- 
ed concerning certain points, which neverthe- 
leſs be could not undertake to demonſtrate to o 
thers. Really, Sir, this ſeems to be very hard 
uſage. Sir T/aac Newton has made a new 
and great diſcovery, by which he has not 
only out- done all the Geometricians that ever 
went before him, but can enable ſuch ordi- 
nary proficients in Mathematicks, as you 
and I, to ſurpaſs all the great maſters of 
- antiquity : He is ſo good as to inſtruct us 
in this method; and becauſe it requires ſome _ 
pains and diſcernment to comprehend it 
rightly, he ſets it in ſeveral various lights, 
that by means of ſome of theſe we may 
not fail of underſtanding it. Pray, Sir, 
have you and I any reaſon to complain of 
this? For my part, I think myſelf greatly _ 
obliged to him for his condeſcenſion: If 
he had not taken ſo much pains to explain 
his doctrine, I doubt I ſhould never have 
underſtood it. But, for God's ſake, what 
is It you are offended at, who do not ſtill 


under- 


* 
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underſtand 1251 You are all in the Ark, 
and yet are angry at his giving you ſo 
much light. Surely the fault is not in Sir 


Haac Neuron, but! in your own eyes. 
a ! 


So thick a drop n has quench'd theif 
R | 
Or dim ſuffuſion veil'd. 


But is not he himſelf, ſay you, ſuſpicious 
of the juſtineſs of bis own demonſtrations? 
Pray, Sir, when a Divine is inſtructing 
his hearers in a weighty and important 
point of Religion, if from a defire that 
every one ſhould perfectly underſtand him, he 
is at the pains to uſe ſeveral arguments, and 
to ſet his Doctrine in various lights; would 
be reaſonable, or juſt, or grateful in any 
of his auditors to infer from this, that the 
Preacher was ſuſpicious of the juſtneſs of 
bis own reaſoning? When you, after all the 
demonſtrations that had been given of the 


being of a God, by the learned Fathers of 


the Church, and by the wiſeſt of the Phi- 
 lofophers of all ages, thought fit to in- 


troduce that new and fingular one of a 
Viſual Language, would it be fair in me to 


8 ä that you were ſuſpicious of all the 
former 


YN 


* 
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former proofs of the exiſtence of a Deity, 
and left that great and important truth to 
depend upon a metaphorical argument? 
Surely one argument may be juſt, and con- 
cluſive, and perfectly ſatisfactory to him 
that uſes it; and yet the matter treated of 
may be of that difficulty, or of that 4 
and importance, as not only to admit o 
but to require ſeveral others for the inſtrue- 
tion and conviction of his hearers. And 
thus much may ſuffice for your chird and 
laſt head of objections againſt Sir Iſaac 
Newton and his followers ; Only before I 
conclude I muſt adviſe you to corre& one 
word in your extract from his * Letter to 
Mr. Collins, Nov. 8, 1676. or rather to give 
up that extract intirely, as being of no man- 
ner of ſervice to you. There is a great 
deal of difference between ſaying I cannot 
undertake to prove a thing, and I will not 
undertake it. Sir 1/aac, in that Letter ſays, 
1 will not: And beſides, the point there 
mentioned is not the point here in debate; 
ſo chat you have no right to draw any in- 
ference from chat point to this. 

Having now done with every thing ne 
ceſſary to the vindication of Sir Iſaac Neu- 
ton and his followers, and thereby driven 
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you entirely out of our intrenchments, Tam 
conſidering whether I ſhould fally out and 
attack you in your own. You have thrown 
up ſome works, I ſee, which at a diſtance 
make' a pretty good appearance, and ſeem 
capable of defence : But upon taking a 
nearer view of them, T judge them to be 
very flight and untenable, and' to be guard- 
ed rather by a new-raiſed, undiſciplined Mi- 
litia, than any thing of veteran, regular 
Troops; ſo that it would not be very dif- 
ficult to carry them by aſſault. But as they 
ſeem rather defigned for ſhew, than uſe, 
more to amuſe” yourſelf, than any way to 
annoy vs, I am determined to leave you in 
poſſeſſion of them. 
Only your ſuppoſition of a * double error 
in the method of Fluxions, and the uſe you 
make of it to ſhew how true concluſions 
are obtained from falſe principles, by 
means of two contrary miſtakes exactly com- 
penſating one another, has ſomething i in it 
ſo extraordinary, as to require and deſerve 
a particular conſideration. This darling 
Phantom, this beloved offspring of your 
teeming brain, which like Minerva iſſuing 
12 2 from the head of Jubiter, her ſpear 
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in one hand, and her Shield with the Gor- 
gon's head in the other, is to turn all our 
Mathematicians into ſtocks, and ſtones, and 
ſtatues, is ſer forth with ſo much art and 
{kill, and is dreſſed out in fo advantageous 
and pompous a manner, to draw the at- 
tention and to dazzle the imagination of 
the ſpectators, that ir would be unpardon- 
able negle& and rudeneſs in me to pals it 
by unregarded. I ſhall not therefore con- 
tent my ſelf with ſaying that one * of theſe 
errors is already become evaneſcent, i. e. 
is nothing, is no error at all; and that the o- 
ther of them will likewiſe immediately diſ- 
appear like + the Ghoſt of @ departed quanti- 
ty, if you exorciſe it with a few words out 
of the firſt ſection of the Principia: On the 
contrary, I propoſe fo far to gratify your 
fondneſs for this hopeful ſcheme, as to give 
it a fair and full examination. 7 
We are to conſider therefore what may 
be the reaſon, that in the method of Flux- 
ions the concluſions are exactly true: For in 
the exactneſs of the concluſions we are 
both agreed; though there be a wide dif- 
ference between us in reſpect of the means 
by which Mathematicians arrive at that 
2% p. 46— 53 i Aral. p. 5 9. 

I 2 e .xactneſs. 
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Fn ey I conceive that the concluſion is 


therefore exact, becauſe it is deduced by 
juſt reaſoning from certain principles. Vou 
on the contrary are of opinion that Sir Iſaac 
Newton is guilty of a capital and fundamental 
error in rejecting the quantity @ 6, ſo of- 


ten talked of, and * that the conclufion comes 


out right, not becauſe the quantity rejected is 
anfinttely ſmall ; but becauſe this error is com- 
penſated by another contrary and equal error. 
And this you ſay, + perhaps the * 
bimſelf never knew or thought of. + If be had 
committed only one error, be eh; not have 
come at a true ſolution of the Problem, But 
by virtue of a two-fold miſtake he arrives, 
though not at ſcience, yet at truth, For ſci- 


ence it cannot be called, when be proceeds blind- 


fold, and arrives at the truth not knowing how 
or by what means. This is the way you ac- 
count for what you juſtly ſay, may perhaps 
ſeem an unaccountable Paradox, & that Ma- 
thematicians ſhould deduce true Propofitions 
from falſe Principles, be right in the conclu- 
fron, and yet err in the premiſes ; that error 
ſhould bring forth truth, * it cannot bring 
forth ſerence. 
Now truly, Sir, if this Paradox of yours 


 Þ Anal. p. 35. fp. 36, f 5. 34 5. 31. 
mould 
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ſhould be well made out, I muſt confeſs it 
ought very much to alter the opinion the 
world has had of Sir Jaac Neuron, and oc- 
caſion our talking of him in a very different 
manner from what we have hitherto done- 
What think you if, inſtead of the greateſt 
that ever was, we ſhould call him the moſt 
fortunate, * the moſt lucky Mathematician 
that ever drew a circle? Methinks I fee the 
good old Gentleman faſt aſleep and ſnoring 
in his eaſy:chair, while Dame Fortune is 
bringing him her apron full of beautiful The- 
orems and Problems which be never knows 
or thinks of: juſt as the Athenians once painted 
her dragging towns and cities to her favourite 
General. For what elſe but extreme good 
fortune could occaſion the concluſions ariſing 
from his method to be always true and juſt 
and accurate, when the premiſſes were in- 
accurate and erroneous and falſe, and only 
led to right concluſions by means of two 
errors ever compenſating one another to the 
utmoſt exactneſs? What luck was here? 


That when he had made one capital, fundav 


mental, general miſtake, he ſhould happen 
to make a ſecond, as capital, as fundamen- 
tal, as general as the firſt; That he ſhould 
not proceed to commit three or four ſuch 

miſtakes, 
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miſtakes, but ſtop at the ſecond : That theſe 
© two miſtakes ſhould chance not to lie both the 
lame way, but on contrary ſides, fo that the 
one might help to correct the other; and laſt- 
+ ly, that the two contrary errors, among all 
the infinite proportions which they might 
bear to one another, ſhould happen upon that 
of a perfect equality; fo that one might in 
all poſſible caſes be exactly balanced or com- 
penſated by the other. With a quarter of 
. this good fortune a man might get the 
10000 J. prize in the preſent Lottery, with 
a ſingle Ticket. 
But to come to our point, we are to ex- 
amine whether the exactneſs of the conclu- F 
fon is owing to the exact compenſation of 
of one of theſe errors by the other, or to 
thoſe errors being utterly inGenificanc being 
in reality no errors at all. And in order 
_ thereto I propoſe to ſee how the concluſion 
will come out, when only one of theſe er- 
rors is committed, ſo that there is nothing 
to compenſate it. 
In your 21 Section, which with its figure 1 
J here refer to, the firſt error is ſuppoſed to 
be the 2 the ſubtangent or S = 
RB x P . 2 B x P B. 


The 


The a be error is ality 75 J = = 
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OO hee os be FE or if 
neither of them be committed, the conclu b. 


on is agreed to be equally * and Peer gh 
vingS=2 x. | 


If I avoid the firſt of chefs errors, by: ma- 


* —＋ «8 z and retain the ſecond, 


by ſuppoſing dy w 257 concluſion will 


„e 75 5 | 3 
On the other hand if I commit hs firſt 


error, and ayoid the ſecond, my concluſion 


will give me S K x e 7 

Now I affirm that theſe two ſeveral va- 
lues of S, which are the reſult of one error 
only without any thing to compenſate it, are 
both true and equally exact with the former 


value, 2 x, which is the reſult either of wo 


errors, or of none at all. You, I am ſenſible, 


will diſpute this with me; you will ſay that | 


* of cee, 2 * x2 F les than 2 4&3 


and 
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and the latter, 2 * x Mc is in che 


ſame proportion bigger than 2 x. I beg legs 
therefore, for the information of ſome of my 
readers, to ask you a queſtion. Suppoſing 
the true ſubtangent 2 x to be a thouſand miles 
in length, how much will the ſecond value 


of that ſubtangent, 44 2 fall ſhore 
2 ＋ T7 
of a thouſand miles? Will it be a yard, or 


a foot, or an inch? None of theſe you con- 
feſs, nor the thouſandth, nor the houſand- 
millionth part of an inch. 

I aſk farther, what then is this differ- 
ence ? Is it poſſible in all the infinity of frac- 
tional numbers to find any thing ſmall 
enough to repreſent it? You own, you con- 
feſs it is not: You muſt chnifeſs likewiſe, 
that if theſe three ſeveral yalues of S were 
all co be expreſſed in numbers, without be- 
ing reducible to which, in your * opinion, 
they can be of no uſe, they muſt every one 
be expreſſed by 1000, without the leaſt tit- 
tle of variation, addition, or diminution. Be- 
hold, Gentle Reader, what a mighty + beam 
Here has been diſcovered in the eyes of 
Mathematicians, in compariſon of which 
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all che difficulies in Divinity are, but as 
motes and atoms! | 

Since therefore theſe errors are wholly 
inſignificant, my concluſion when reduced 
to numbers, coming out exactly che ſame, 
whether the firſt, or ſecond, or neither, or 
both of theſe errors be committed; and ſinos 
by committing both theſe errors, the calcu- 
lus, which would otherwiſe, eſpecially in the 
higher operations, be exceedingly tedious and 
laborious, is now rendered ſurpriſingly exper ' 
ditious and eaſy; it ſeems to me that this 
is ſo far from being any defect in che me- 
thod of Fluxions, that on the contrary it is 
one of the greateſt advantages and excel- 
lencies of that invention. But you tell me 
it is not the uſefulneſs of this method that 


is the matter in diſpute: all the queſtion 


is whether it be ſcientifical, whether thoſe 


who uſe it, ſee their way diftinfHy, ar pro- 


ceed blindfold and arrive at the truth not 
knowing how or by what means. I have ſpo- 


ken to this before, but muſt add a word or 


two more in this place, You, Sir, are for 
avoiding theſe two errors; I am for retain- 
ing them. When you avoid them, do not 
| you ſee your way diftinfly ? And if I retain 

them, * and with we eyes open; 
K may 
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may I not nevertheleſs clearly ſee the effect 
of theſe errors, or of either of them, in every 
 Rtep I take and in the conclußon J at laſt 
come to ? May I not therefore likewiſe be 
ſaid to ſee my way diſtinctiy? Now, if you 
and I can ſee cur way fo well, I am afraid 
it will be conſtrued as great preſumption 
in us to ſuppoſe that no body does ſo beſides 
our ſelves: and much more, if we ſhould 
fay that the Great Inventor of this method, 
and the Author of ſo many other wonder- 
ful diſcoveries, never knew or thought of 
what- to us appears ſo plain and manifeſt ; 
that he who gave us ſo much light, was 
in the dark himſelf; that he who opened 
our Eyes, had no fight of his own. For my 
I can never concur with you in thinking 
chat 1 ſee farther, or go beyond Sir Iſaac 
Newton: 


Sed longe ſequor, & veſtigia pronus adoro. 

But if you think fit to perſiſt in aſſert- 
ing that this affair of a double error is in- 
ticely a new diſcovery of your own, which 
Sir Iſaac and his followers never knew nor 
thought of, I have unqueſtionable evidence to 
convince you of the contrary, I muſt ac- 
- quaint * therefore with what all his fol- 
lowers 


(7) 
lowers are already appriſed of, that theſe - 
very objections of yours were long fince fore - 
ſeen, and clearly and fully removed by Sir Ja- 
ac Newton, in the firſt ſection of the firſt book 
of his Principia; the greater part of which 
ſection, particularly the firſt and ſeventh Lem- 
ma, and that admirable Scholium atthe end of 
it, was written to this very end and Purpoſe 
only, and to no other in the world. 

Ihave now no more to do, but only to ac- 
quit my ſelf of the promiſe I made a while 
ago, to rectify a miſtake you are fallen into 
with regard to another of the greateſt men 
the Engliſh nation has produced. In order 
to which I muſt here tranſcribe the greater 
part of the CXXV article of your New The- 
ory of Viſion. 

After reiterated endeavours to appre- 

c hend the general Idea of a Triangle, I 
e have found it altogether incomprehenſible, 
“ And ſurely if any one were able to in- 
* troduce that Idea into my Mind, it muſt 
te be the Author of the Eſſay concerning Hu- 
« man Underſtanding ; He, who has ſo far 
<« diſtinguiſhed himſelf from the generality 
„ of Writers, by the clearneſs and fignifi- 
6 cancy of what he ſays. Let us therefore 
10 51 how this celebrated Author deſcribes 
K 2 ehe 
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« the xxtieral by abſtract Idea of 4 Trian- 
I muſt be, fays he, neither Oblique, 
= ay  Reblamgular, neither Equilateral, E- 
* quicrurtl, tor Scalentem ; but all and none 
« of theſe at once, In effet? it is ſomewhat 
rmper feet that cannot exift ; an Idea, where- 
in ſome parts of ſeveral different and incon- 
« fftent Teas are put together. Eſſay on 
tc Human Underſtanding. B. iv. C. 7. S. g. 
«This. is the Idea, which he thinks need- 
r fol for the Enlargement of Knowledge, 
4 which is the ſubject of Mathematical De. 
4 monſtration, and without which we could 
never come to know any general Propofi- 
tion concerning Triangles. That Author 
* acknowledges it doth require fome pains 
and Skill to form this general Idea of a Tri- 
* angle. Ibid. But had he called to mind 
0 8 he fays in another place; to wit, 
* that Ideas of mixed Modes wherein any in- 
t confiſient Ideas are put together, cannot ſo 
« much as exiſt in the mind, i. e. be con- 
"ceived. Vid. B. III. C. 10. S. 33. Ibid. I 
* fay, had this occurred to his Thoughts, 
4 it is not improbable he would have own- 
& edit above all the Pains and Skill he was 
ter maſter of, to form the above- mentioned 


. Ines of a Trlacgle, which is made up 
cc of 


4 
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* ol manifeſt, ſtaring contradictiont. That 
“ Man who thought ſo much, and laid 
* ſo great a ſtreſs on clear and dererminace 
6 Ideas, ſhould nevertheleſs talk at this rate 
te ſeems very ſurpriſing. 5 
In this ſection you plainly accuſe Mr. Locke 
of contradicting himſelf i in two ſeveral your 
ciculars. 

1. The 6 Idea of a Tri- 
angle, ſay you, is made up of manifeſt, ſtar- 
ing contradictions. j 
2. You repreſent the two following pro- 
poſitions of Mr. Locke as nenen; one 
to the other. 

It, The general Idea of a Triangle, is an 
Iden, wherein fome parts of ſeveral different 
and incumſiſtent Ideas are put together. . 

Idens of mixed modes, wherem any inconfifft< 
ent Ideas are put together, cannot fo much a a 
exift in the Mind. 

I propoſe to clear up cheſs <wo points, 
and to ſhew that in neither of them Mr. 
Locke is guilty of contradicting himſelf: but 
firſt, in order thereto, I muſt take up a lit. 
tle of your time in confidering the notion of 
: general, or abſtract Ideas. Which pains 1 
am the rather inclined to take becauſe, 
though I have carefully peruſed what you 
bave 
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' thoſe who ſtill adhere to the vulgar, or ra- 


= Te) 
have written upon this ſubject, I am one of 


ther | univerſal error of all Mankind, that 
neither Geometry, nor any other general {ci- 


ence can ſubſiſt without general Ideas. 
Though the words abſtract or 


general 
Ideas are indifferently uſed by Writers as 
having the ſame common ſignification; yet 
as it may be a means of rendering what I 


have to fay upon this ſubject ſomething 


more intelligible, I ſhall beg leave to make 
2a diſtinction between them, not as being dif- 
ferent in themſelves, but only in reſpe& of 
the manner in which they are commonly 
formed or introduced into the mind. 

1 ſhall confine the name of abſtract Idea 


to that, which the mind forms to itſelf from 


the conſideration of ſome number of diffe- 


rent ſpecies, by abſtracting from thoſe par- | 
- ticular Ideas in which the ſpecies differ from 


one another, and retaining thoſe in which 
they agree. 


I ſhall call that a general Idea, which may 
| be produced in the mind without any con- 
ſideration, or even knowledge, of different 
| Species. 
An example will make this very plain. . 
When Mr. Ray is forming his Method of 


Plants, 


= 
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Plants, he obſeryes that Mint, and Sage, 
and Lavender, and Roſemary, and many o- 
ther Plants, beſides their particular charac- 
teriſticks by which they are diſtinguiſhed 
from one another, have ſome other marks 
in which they all agree; as in their leaves 
growing in pairs oppoſite to each other, a 
monopetalous labiate flower, with four 
ſeeds growing at the bottom of it, and thoſe 
incloſed in no other veſſel than the perian- 
thium. By joining together theſe common 
marks he forms his compound Idea of that 
Genus of Plants which he calls verticillate: 
which from his laying aſide, or abſtracting 
. from all che peculiar diſtinguiſhing marks 

of the ſeveral ſpecies, is N named an 5 a 
abſtract Idea. 
But if Mr. Ray will ** me Botany by 
his Method, he muſt take a different courſe; 
he muſt begin with me where he himſelf 
ended; he muſt firſt introduce into my 
mind the general Idea of a verticillate plant, 
and afterwards deſcend to particular ſpecies. 
He tells me a verticillate plant is one whoſe | 
leaves grow in pairs oppoſite to each other, 

and whoſe flower is monopetalous and la- 
biate, with four ſeeds at the bottom of it, 
and thoſe 1 only in the perianthium. 
2 * 
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This in me is properly called a general Idea, 
becauſe I fhall find it to comprehend all the 
particular ſpecies of verticillate plants: but 
Ihe no reaſon'to call it an abſtract Idea, 
becauſe not knowing as yet any of the par- 
ticular ſpecies, or their characteriſtick differ- 
ences, 1 have nothing to abſtract from. 
T The abſtract Idea therefore is that of the 

Maſter or Philoſopher ; and the general Idea 
that of the Diſciple. 'The former requires, 
as Mir. Locke obſerves, ſome pains and ſkill 
to form it: the latter demands neither pains 
nor Kill, it needs only a little attention to 
n it. 

In like manner if a perſon acquainted 
with the ſeveral ſpecies of Triangles, is from 
the conſideration of theſe to form an Idea 
of a Triangle in general; his method will 
be to examine the ſeveral compound Ideas 
of the different ſpecies of Triangles, and to 
diſtinguiſh between ſuch parts of thoſe com- 
pound Ideas as are the peculiar characte- 
riſticks of each ſpecies, and ſuch parts as are 
common 10 all of chem in general. Then 
connecting theſe laſt together into a new 


compound Idea, and abſtracting from all the 
reſt, he will have the abſtract Idea of a 
8 which is that of a ſpace compre- 

hended 


3 


t nn 
hended by three right lines, add if you 
pleaſe, containing three angles. | 
When he has got this Idea himſelf,” ic is 
the eaſieſt thing in the world, to give it to 
another. Let him take a Learner, a- Boy, 
ſuppoſe, who has never learned what a tri- 
angle is, much leſs what any particular 
ſpecies of Triangle is, and tell him a Tri- 
angle is a ſpace comprehended by three right 


lines: I fay that the Boy, as ſoon as he un- 


derſtands the meaning of theſe words, will 
have acquired the general Idea of a Tri- 
angle. If you doubt of it, ſhew him a rec- 
tangular Triangle drawn upon paper, and 
aſk him what it is; he will without heſita- 


tion tell you it is a Triangle: afterwards 
ſhew him ſeparately all the other ſpecies of 


Triangles, and you will find he knows them 
every one to be a Triangle. His Idea of 
a Triangle therefore is general, inaſmuch as 
it ſuits all the particular ſpecies. And the 
acquiring this Idea either abſtract, or gene- 
ral, in Teacher or Scholar, ſeems to me to 
be attended with ſo little difficulty, chat J 
think Mr. Locke has ſaid full enough when 
he declares that the firſt requires ſome pains 


and still to form it: and it is to me ſur- 


priſing to hear a Gentleman of your pene- 
L tration 


(758) 


tration profeſs, that after reiterated endea- 


vours to apprebend the general Idea of a Tri- 
angle, you have found it altogether incompre- 
benfible. Put your ſelf but once in the caſe 
of a Learner, endeavour to diveſt your mind 
of all your preconceived Geometrical Ideas, 
and then turn to Euclid's definitions; and 
III venture to aſſure you, you will find no 
more difficulty in apprehending the general 
Idea of a Triangle, than in apprehending 
the Idea of an obliqueangled, or of a ſca- 
lene Triangle, or even that of an Angle a- 


lone; there being no objection againſt the 


firſt, but what may with equal reaſon be 
brought againſt any of the others; as will 
eaſily appear to him that conſiders, that an 
angle in general, an obliqueangled Triangle 


in general, and a ſcalene Triangle in general 


can no where exiſt but in Idea only, any 
more than a Triangle in general. 

Having premiſed thus much concerning 
the abſtract, or general Idea of a Triangle, 
I come now to examine into your charge 
againſt Mr. Logke, and in the firſt place I 


muſt take notice that this charge is intro. 


duced in an unfair and unjuſt manner. I 


any one were able to introduce that Idea into 


my mind; ſay you, it muſt be the Author of 


the 


. 


« * 4 4 A Y 
- * ; 5 1 


"0 IF EY 

the 72 concerning Human Underſtanding; &c. 
Let us therefore ſee how this celebrated Author 

deſcribes the general, or abſtract Idea of a Tri- 
angle. Would not any body imagine from 
cheſs words that Mr. Locke were here pur- 
poſely de eſeribing this Idea, in order to in- 
troduce it into the mind of one who had ir 
not already ? If that were his intention, 
it is certainly a moſt miſerable deſcription ; 
ſince no perſon living who does not already 
know what a Triangle is, can ever have that 
Idea introduced into his mind from what Mr. 
Locke here lays down. And yet that Idea 
is introduced into the mind with all the eaſe 
in the world by what he gives us to under- 
ſtand in another * place, that the Idea of a 
Triangle is that of three lines, including @ 
ſpace. Could he poſſibly talk fo clearly in 
one place, and ſo cloudily in another, if his 
intention were the ſame in both? Is it not 
plain to any one who attentively reads the 
paſſage you refer to, that his intention there 
was not to deſcribe the general Idea of a 
Triangle, but only to ſhew from the ſeem- 
ing inconſiſtencies in that Idea, ſuppoſed to 
be already known, that it required ſome 
pains and ſkill to form ir, as well as other 
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= abftract Ideas? Obſerve ths words, © For 
_ * abſtract Ideas are not fo obvious or eaſy 
to children, or the yet unexerciſed mind, 
"I particular ones. If they ſeem ſo to 
“ grown men, tis only becauſe by conſtant 
« and familiar uſe they are made ſo. For 
© when we nicely refle&t_ upon them, we 
* ſhall find, that general Ideas are fictions 
© and contrivances of the mind, that carry 
difficulty with them, and do not ſo eaſily 
* offer themſelves, as we are apt to ima- 
% gine. For example, Does it not require 
* fome pains and ſkill to form the general 
& Idea of a Triangle? (Which yet is none 
of the moſt abſtract, comprehenſive and 
difficult.) For it muſt be neither oblique, 
nor rectangle, neither equilateral, equicru- 
© ral, nor ſcalenon ; but all and none of 
ur theſe at once. In effect, it is ſomething 
ce imperfect, that cannot exiſt; an Idea where- 
in ſome parts of ſeveral different and in- 
conſiſtent Ideas are put together.” 
We come now to the manifeſt, ſtaring 
contradictions, contained in this Idea of a 
Triangle : the firſt of which, I ſuppoſe, is 
contained in thefe words, all and none of theſe 
at once. The Enantiofis, 1 confeſs, is pretty 
ſtrong: and yer the meaning of it is plain- 


A 
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ty no more than this, that the general Idea - 


of a Triangle is a part of the Idea of eve-. 
ry ſpecies of Triangles here enumerated, 
but is not the intire Idea of any one of f 
them; is common to them all, and conſi- 
ned to none. 1? is ſomething imperfet# that 
cannot exiſt, may poſſibly be another of your _ 
contradictions. It does not appear fo to me. 
For every individual Triangle, every Trian- 
gle that can exiſt, muſt be ſomething more 
than a ſpace included by three lines, it muſt 
alſo have the characteriſtick mark of ſome 
one of the particular ſpecies of Triangles ; 
without which it would be imperfect, it could 
not exiſt, which is what Mr. Locle here lays 
of a Triangle in general. 
2. But the great contradiction of all ſeems 
to lie in the two following propoſitions, 
which are brought together from differenc 
parts of Mr. Locke's works, and ſet to ſtare 
one another in the face to diſgrace their 
Author. 

It is an Idea, wherein ſome parts of ſe- 
veral different and inconſiſtent Ideas a are Le 
together. 

Ideas of mixed modes, wherein any in- 
conſiſtent Ideas are put together, cannot ſo 
much as * in the mind, 


| Here, 
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g 4 Sir, I ſtrongly apprehend you are 
fallen into one of thoſe traps, which this 
Great Man would ſometimes divert him- 
* Felt with ſetting to catch unwary cavillers, 
the Homines ſtolidos & ad depugnandum paratos, 
that I mentioned a while ago. Had his firſt 
propoſition run thus, It is an Idea, wherein 

ſeveral different and inconſiſtent Ideas are 
put together, it would undoubtedly have 
been contradictory to the ſecond. But that 
is not the caſe : pray obſerve the words of 
this cautious and accurate Writer. It is an 
Idea, wherein SOME PARTS OF ſe- 
veral different and inconſiſtent Ideas are put 
together. Now, we know that the ſeveral _ N 
compound Ideas of a rectangled, an oblique, = | 
and an acuteangled Triangle are different | | ä 
and inconſiſtent one with another. No two 
of them can be put together ſo as jointly to 
exiſt or be conceived in the mind. Likewiſe 
the ſeveral compound Ideas of an equilate- 
ral, equicrural, and ſcalene triangle are in. 
conſiſtent with one another. Bur. yet ſome 
parts of one of theſe inconſiſtent Ideas are 
not only conſiſtent, but are perfectly the ſame 
with ſome parts of another. To ſhew this 


I beg leave to divide two of theſe incon- 
ſiſtent Ideas into ſeveral parts. 
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The compound Idea The compound Idea 


of a rectangled Tri- of an acuteangled 
angle may be divi- Triangle may be 


ded into theſe parts. divided into theſe 


parts. 

1. A plain ſpace, 1. A plain "RE . 

2. Comprehended by 2. Comprehended by 
right lines, right lines, 


3. Three in number, 3. Three in number, 
4. Containing three 4. Containing three 
angles, | angles, 
5. One right, two a- F. All acute. 
cute. : 
There is, we ſee, no difference between 
the four firſt parts of the compound Idea of 


a rectangled Triangle, and the four firſt parts 
of that of an acuteangled Triangle: it is 


owing to the fifth part alone of each Idea, 


that theſe two Ideas are different and incon- 


ſiſtent. And as it is eaſy to ſee that theſe 


four firſt parts are the ſame in all the other 


particular Species of Triangles; and that the 


ſame four parts do compoſe the general Idea 


of a Triangle; it is plain that- the general 


Idea of a Triangle is an Idea, wherein sog 
- PARTS ox ſeveral different and inconſiſtent 


Ideas are put together. 
The firſt therefore of the 1 two propolon 


i 
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ja queſtion is: n oubtedly true; and as theſe 
"parts are no way inconſiſtent with one ano- 
ther, it is manifeſt chat the ſecond Pe: | D : 
3 not . or at all repugnant, to R 

1 come now, Sir, to take my laye of you, 
ap hope that if an honeſt zeal for truth in the 
_ firſt place, and in the ſecond forthe reputation 'S 
of thoſe Gentlemen to whom I conceive the 
whole body « of mankind, at leaſt I muſt ac: 
2 knowledge my ſelf to be highly indebted, has. 
given occaſion not only of differing from you, 
but even af reprehending you with the utmoſt + 
m wherever I 1 the truth am 
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reſpect fr your — which I: am a an "uct "4 
Nr to, though I have a very great eſterm 2p 
And value tor your uncommon abilities and 
= many of your writings, and am with ſincere 


- * * 5" * 


. 3 8 8 
„ SES <, whe 2 A + 


- 
* 
* 
= 
. 
* 
* 
" ? 
* 
# 
. 
Py 
- 
* 
- 
- 
=y % 
” 
* - 
oy 
* 
P 
0 . 
- 
% 
- 
W 
- 
* 
” " 
* - 
[ 
" ” 
5 
= 
- 
N * 
- 
» 
- a 
. 
- 
* 
9 . 
4 
| 
% 


